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Introduction

Objective. The aim of this study was to determine the effect of psycho-
social factors on the age at menarche of girls in Federation of Bosnia
and Herzegovina (FBH). Subjects and methods. A cross-sectional
study was conducted from September 2002 to May 2003 in all Cantons
of the FBH. The random stratified sample included 19.803 girls aged
9.0 to 17.5 years. Data were collected using the status quo method.
Probit analysis was used to estimate median age at menarche and 95%
confidence intervals. Results. The present study shows that menarche
occurred significantly earlier (p<0.05) in girls from dysfunctional
families (median: 12.99 years, 95% confidence interval: 12.93-13.05)
than in girls who grew up in intact families (median: 13.04 years, 95%
confidence interval: 13.01-13.07). Analyzing separately the impact of
each of family stressors on age at menarche, we found that menarcheal
age was significantly lower in girls from single-mother families, whose
parents are divorced, whose one parent is died and where alcoholism
in family is present than in girls from intact families. Maturation was
found to be earlier in girls from dysfunctional families then in those
from intact families after the influence of place of residence and sib-
ship size was eliminated. Conclusion. From our research we can con-
clude that the girls from dysfunctional families reached earlier age at
menarche than their peers who grew up in normal families, and that
this effect did not disappear after controlling for socioeconomic vari-
ables.

severe stress (e.g. nutritional deprivation,
extreme exercise), as well as the events re-

Pubertal maturation is a complex physical
process accompanied by major social and
cognitive changes. This biological event
is the outcome of a number of social and
biological factors. The timing of puberty is
influenced by genetics (1), socioeconomic
status, environmental toxins, exercise, diet,
weight, and the presence of chronic illness
and stress (2). The relationship between
stress and pubertal timing is especially in-
triguing. Whereas high levels of chronic and

lated to war (3, 4) are associated with de-
layed pubertal onset, a recent studies dem-
onstrated that psychosocial factors such as
familial/parental instability, family conflict,
father absence, and lack of a traditional two-
parent family structure are associated with
an earlier menarche in girls (5, 6).

Draper and Harpending (7) have pro-
posed a hypothesis that early family experi-
ences shape the reproductive strategy which
individuals will follow in later life. Whereas
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father-absent girls develop behaviour pro-
files consistent with an expectation that pa-
ternal investment in childrearing will not be
forthcoming and that pair bonds will not be
enduring, those from father-present house-
holds develop as if anticipating the opposite,
deferring sexual activity once they reach bi-
ological maturity while seeking to establish
and maintain enduring, close, heterosexual
relationships. This has been advances fur-
ther by Belsky et al. (5) who have proposed a
life history model of the role of psychosocial
stressors in accelerating timing of puberty
in girls. Also they theorized that humans
have evolved to be sensitive to specific fae-
tures of their early childhood environments,
and that exposure to different environments
biases children toward the development of
different reproductive strategies. Children
whose experiences in and around their fam-
ilies of origine are characterized by relatively
high levels of stress (father absence, negative
family relationships, lack of positive and
supportive family relationships) are hypoth-
esized to develop in a manner that speeds
rates of pubertal maturation, accelerates
sexual activity, and orients the individual
toward relatively unstable pair bonds. Fur-
thermore, they suggested that it was relatev-
ely early family experiences - in the first 5-7
years of life - that shape reproductive strat-
egy. The influence of an early family conflict
and stress on acceleration of pubertal matu-
ration has been observed by many authors,
but only after the appearance of the psycho-
social acceleration theory (5) its importance
was emphasized. A number of studies have
supported this hypothesis showing that ear-
ly family disruption and separation from the
father, is associated with earlier menarche
(8-14).

An implication of Belsky et al. (5) model
is that father-absent effects on daughters’ pu-
bertal timing should involve more than just
father-absent effects; that is, quality of pater-
nal investments should predict daughters’
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pubertal timing even within father-present
homes. The quality of paternal care is be-
lieved to affect sexual development inde-
pendent of other stressors that may be pres-
ent in the family system. Parental warmth,
positive family relationships, and paternal
involvement in child rearing are related to
a comparatively later age of menarche (15,
16). Father—daughter relationships are par-
ticularly predictive of menarche timing, and
the quality of the father-daughter relation-
ship is more strongly associated with rate of
physical maturation than the quality of the
mother—daughter relationship (15). More
time spent by the father in child care, greater
father-daughter affectionate-positivity dur-
ing the early years was associated with later
pubertal timing (15).

It seems that father-absent effects on
pubertal timing is different from more gen-
eral effects of interpersonal stress on puber-
tal maturation. Although mother absence
is at least as stressful as father absence, it
does not appear to have the same effect to
daughters’ pubertal timing. Mekos et al. (17)
found that years of father absence but not
years of mother absence had an accelerating
effect on girls’ pubertal maturation. Surbey
(18) found that girls who grew up in father-
absent homes, but not those from mother-
absent homes, experienced earlier menarche
than girls who grew up with both parents
present.

What is the mechanism underlying ear-
lier pubertal timing in girls in father-absent
homes? It was hypothesized that exposure to
unrelated adult males, especially stepfathers
or mothers’ dating partners would be associ-
ated with earlier pubertal maturation in girls.
Research on a variety of mammalian species
indicates that exposure to pheromones pro-
duced by unrelated adult male conspecifics
accelerates female pubertal maturation (19).
Research on humans has also provided de-
finitive evidence of regulation of women’s
reproductive functioning by pheromones
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(20). If human females possess physiological
mechanism that accelerate pubertal matura-
tion in response to pheromonal stimulation
by unrelated adult males, then exposure to
stepfathers and mother’s dating partners,
rather than absence of the biological father
per se, should more strongly predict early
pubertal timing in girls. This hypothesis is
consistent with data reported by Mekos et al.
(17) showing that girls in stepfather-present
homes experienced faster pubertal growth
than girls in single-mother homes. Consis-
tent with this prediction, there was a sig-
nificant correlation between age of daughter
when an unrelated father figure first came
into her life and timing of pubertal matura-
tion. The younger the daughter at the time
of the father figure’s arrival, the earlier her
pubertal timing (21). These results highlight
a potentially important role for unrelated
adult males in regulating timing of pubertal
maturation in girls.

Most research on the genetic origins of
menarche has been conducted using only fe-
male relatives. However, there may be pater-
nal as well as maternal influences on age of
menarche. In fact, the same genetic factors
that influence fathers’ likelihood to abandon
marriages may contribute to an earlier age
of menarche in their daughters. Shorter al-
leles of the X-linked androgen receptor (AR)
gene are associated with aggression, impul-
sivity, high number of sexual partners, and
divorce in males and with early age of me-
narche in females. These findings support a
genetic explanation of the Belsky psychoso-
cial evolutionary hypothesis regarding the
association of fathers” absence and parental
stress with early age of onset of menarche
and early sexual activity in their daughters
(22).

The aim of this study was to analyse the
effect of several family stressors on the age
at menarche of girls in Federation of Bosnia
and Herzegovina, after controlling for so-
cioeconomic factors which influence matu-

ration greatly in developing countries and
mask the impact of psychosocial factors.

Subjects and methods
Demographic data

Bosnia and Herzegovina (BH) is located
in Southeastern Europe, covering totally
51,209.2 km?, with a population of 3,791,622
inhabitants (23). The country is divided on
two entities: Federation of Bosnia and Her-
zegovina (FBH) and Republica Srpska. The
FBH consists of 10 federal units-cantons
with a population of 2,371,603 inhabitants
(23).

The BH Gross Domestic Product (GDP)
total in 2003 was 7.09 billion US dollars, and
the GDP per capita was 1852 US dollars,
while the average net monthly salary was
524.18 BAM (288.26 US dollars using the
current exchange rate) (24). In December
2003, the unemployment rate in FBH has
been high, 44.01% (25).

Methods, participants and data collection

A cross-sectional study was conducted from
September 2002 to May 2003 in all Cantons
of the FBH. A total of 19.803 girls aged 9.0
to 17.5 years from eighty primary and thir-
ty seven secondary schools were chosen at
random from a stratified cross-sectional
sample. The data used in the present study
were obtained by questionnaires which pro-
vided: examination date, data and place of
birth, place of residence, family size, par-
ents’ educational level, data about menarche
was collected by the status quo method by
a investigator who asked the girls whether
or not their menarche had occurred. For
family size, three categories were identified:
1, 2, and 3 children in the family. Place of
residence during childhood was classified
into two categories: rural and urban places.
Girls were classified according to the level of




parental education into four categories: uni-
versity, high school, vocational school, and
elementary school. Family disintegration
was assessed taking into account the follow-
ing stress variables: a single-mother family,
divorce or separation of the parents, death
of one or both parents, parental prolonged
illness, and alcoholism of one or both par-
ents. On the basis of the data from the ques-
tionnaires, the girls were divided into two
groups. The girls who lived in functional
families were included in the group catego-
rized as “Intact family”, and girls who listed
some of family stressors were included in
the group denoted as “Dysfunctional fam-
ily”. Data were collected using the status quo
method.

Statistical analysis

Probit analysis was used to estimate median
age at menarche and 95% confidence inter-
vals using the Probit procedure of SAS Soft-
ware, version 9.00 (SAS Institute Inc., Cary,
NC, USA). The statistical significance of the
differences between groups was evaluated by
the Students t-test. A difference was consid-
ered significant when p<0.05.

Results

The average age at menarche of girls from
families with some of childhood stressors
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was compared with those of girls from func-
tional families, to establish whether girls
with an experience of family stress did in
fact experience menarche at an earlier age.
Indeed, this study shows that menarche oc-
curred significantly earlier (p<0.05) in girls
from dysfunctional families (median: 12.99
years, 95% confidence interval: 12.93-13.05)
than in girls belonging to intact families
(median: 13.04 years, 95% confidence inter-
val: 13.01-13.07). The median age at menar-
che for all FBH girls was 13.02 years (12.99-
13.05, 95% CI) (26).

Analyzing separately the impact of each
of family stressors on age at menarche, we
found that menarcheal age was significantly
lower in girls from single-mother families,
whose parents are divorced, whose one par-
ent is died and where alcoholism in family
is present than in girls from intact families.
In contrast, menarcheal age of girls who re-
ported long-standing parental illness was
higher, but did not differ significantly from
those in intact families (Table 1).

After controlling for sibship size (two-
children families), we found the similar re-
sults (Table 2). In girls from single-mother
families, whose one parent is died, and
whose parent is alcoholic menarche still oc-
curred significantly earlier than in girls from
intact families. Furthermore, girls whose
parents are divorced also had an earlier age
at menarche than girls raised in intact fami-
lies, but difference was not significant. How-

Table 1 Age at menarche of girls according to the family stressors

Variable n Median 95% Cl
Single-mother 2196 12.93* 12.84-13.02
Divorced parents 872 12.96* 12.81-13.10
Death of one parent 2026 12.98* 12.88-13.07
Death of both parents 33 -

Long-standing parental illness 1845 13.05" 12.95-13.15
Alcoholic 544 12.94* 12.73-13.17
Intact 14953 13.04 13.01-13.07

Cl=Confidence interval; *p<0.05; fp>0.05 compared to intact family.
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ever, even when the number of children in
the family was held constant, menarcheal
age was still higher in girls who reported
long-standing parental illness compared to
those from intact families.

When the size of the family was eliminat-
ed (Table 3) we found that girls growing up
in dysfunctional families with one child and
two children had earlier menarche than girls
who were not exposed to such dysfunction.
In contrast, in families with three children
menarche occurred later in girls from dys-
functional families compared to those from
intact families. In all three groups difference
was not significant.

The group of single-mother families was
the largest among the dysfunctional families
and this group was selected for comparison
with intact families independent of the fam-
ily size which is among the most important
socio-economic factors influencing on the
age at menarche. Table 4 shows that girls in
the groups of single-mother families with
one child and two children had menarche
significantly earlier compared to those from
intact families. However, as in the full sam-
ple girls raised in single-mother families
with three children tended to experience
later menarche than girls raised in intact
families, and difference was not significant.

Table 2 Age at menarche of girls from two-children families according to the family stressors

Variable n Median 95% Cl
Single-mother 1010 12.85% 12.72-12.99
Divorced parents 628 12.871 12.69-13.04
Death of one parent 1264 12.83* 12.71-12.95
Death of both parents - - -
Long-standing parental illness 967 12.96" 12.82-13.10
Alcoholic 241 12.74* 12.41-13.02
Intact family 7487 12.95 12.90-12.99

Cl=Confidence interval; *p<0.05; 'p>0.05 compared to intact family.

Table 3 Age at menarche of girls from dysfunctional and intact families by family size

Number of children Dysfunctional family Intact family

in the family n Median 95% Cl n Median 95% Cl

1 740 12.72% 12.57-12.86 864 12.81 12.66-12.95
2 2140 12.91% 12.81-13.0 7487 12.95 12.90-12.99
3 1967 13.18% 13.08-13.29 6597 13.17 13.12-13.22

Cl= Confidence interval; *p>0.05 compared to intact family.

Table 4 Age at menarche of girls from single-mother and intact families by family size

Number of children  Single-mother family Intact family

in the family n Median 95% Cl n Median 95% Cl

1 455 12.66* 12.47-12.84 864 12.81 12.66-12.95
2 1010 12.85% 12.72-12.99 7487 12.95 12.90-12.99
B 729 13.241 13.06-13.40 6597 13.17 13.12-13.22

Cl=Confidence interval; *p<0.05; 'p>0.05 compared to intact family.
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Table 5 Age at menarche of girls from two-children dysfunctional and intact families by place of residence

Dysfunctional family Intact family
Place of residance

n Median 95% Cl n Median 95% Cl
Urban 1531 12.72* 12.62-12.83 4082 12.81 12.75-12.88
Rural 1340 13.007 12.88-13.12 4261 13.05 12.98-13.11

Cl=Confidence interval; *p<0.05; 'p>0.05 compared to intact family.

Table 6 Age at menarche of girls from dysfunctional and intact families by parent’s level of education

Dysfunctional family Intact family
Educational level of parents
n Median 95% Cl n Median 95% Cl
Mother
University 252 12.54* 12.25-12.82 1447 12.92 12.81-13.03
High school 1802 12.87* 12.77-12.96 6711 12.99 12.94-13.04
Vocational school 267 13.09* 12.80-13.36 842 12.94 12.81-13.08
Elementary school 2527 13.12% 13.03-13.21 5943 13.15 13.09-13.20
Father
University 366 12.64* 12.38-12.88 2233 12.95 12.86-13.03
High school 2137 12.91* 12.82-13.00 7152 13.02 12.97-13.06
Vocational school 1165 13.12% 12.98-13.25 3209 13.09 13.01-13.16
Elementary school 1177 1311+ 12.98-13.23 2352 13.14 13.05-13.23

Confidence interval *p<0.05; 'p>0.05 compared to intact family.

Table 5 presents data on the compari-
son between the median age at menarche of
girls from dysfunctional and intact families
independent of sibship size (two-children
families) and place of residence. After ad-
justing for these variables, we found that
girls who lived in urban places and raised in
two-children dysfunctional families had sig-
nificantly earlier age at menarche than girls
raised in two-children intact families. Men-
archeal age of girls from rural places raised
in dysfunctional families was lower, but did
not differ significantly from those in intact
families.

The results presented in Table 6 show
that girls from dysfunctional families whose
parents (mother or father) had a universi-
ty- and high school level of education had
significantly earlier age at menarche than
girls from intact families. Age at menarche
occurred earlier also in girls from dysfunc-
tional families whose parents (mother or

father) had elementary school degree com-
pared to those from intact families, but dif-
ference was not significant. In contrast, girls
from dysfunctional families whose parents
(mother or father) had a vocational school
degree had later age at menarche than girls
from intact families, and difference was sig-
nificant in group of girls whose mothers had
this educational level.

Discussion

The aim of this study was to evaluate the
impact of several family stressors on age at
menarche of girls in Federation of Bosnia
and Herzegovina. We hypothesized that girls
from dysfunctional families, when com-
pared to those from intact families would
have earlier age at menarche. The present
study indicates that girls from dysfunctional
families experienced earlier age at menarche
than girls who grew up in intact families.
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This is consistent with other studies which
have shown that father absence and early
family conflict and stress are associated with
earlier menarche (10, 18, 21, 27-31).

Our results have shown that age at men-
arche occurred significantly earlier in group
of girls from single-mother families, com-
pared to those from intact families. These
data are consistent with many other stud-
ies showing that girls growing up in father-
absent homes mature earlier than do other
girls (9, 10, 12, 15, 21, 27-29, 32). Moreover,
meta-analysis of Webster et al. (14) showed
that father absence was significantly related
to earlier menarche. Single parenthood may
involve consequence other than father ab-
sence, specifically those of financial hardship,
low social status and lack of social support.
Indeed, in an analysis of four representative
samples of US single-mother families, it was
found that the single most important factor
contributing to the difficulties experienced
by children of lone parents in later life was
the lower family income associated with sin-
gle parenthhood (33). It is possible, however,
that other pressures on these mothers such
as social stigma and lack of social support
may interfere with their parenting role and
leave their children vulnerable to emotional
problems. Weinraub (34) found that chil-
dren of these mothers had more behavioural
problems, poorer school performance than
children from two-parent families. These
negative outcomes were found to be associ-
ated with the low maternal social support
and maternal stress experienced by some
of the solo mothers, rather than directly re-
lated to single parenthood. In the study by
Dunn et al. (35) greater maternal negativity
toward the child was shown by single moth-
ers than by mothers in two-parent hetero-
sexual families, and found to be associated
with a higher rate of behavioural problems
in children. McLanahan and Sandefur (33)
reported that single mothers exert less con-
trol over their children in terms of supervi-

sion and establishing rules than do mothers
in two-parent families. The poorer quality of
parenting shown by single mothers may be
explained, in part at least, by the higher rates
of psychological problems, particularly de-
pression, found among single mothers. De-
pression is thought to interfere with parent’s
emotional availability and sensitivity to their
children and also with their control and dis-
cipline of them (36).

Consistent with the previous research
(26, 32), our girls whose parents are di-
vorced had significantly earlier age at men-
arche than girls from intact families. These
children are confronted with a series of neg-
ative events rather than a single experience.
Since small procent of divorced women re-
marry, the economic situation of children
after divorce of the parents is generally very
similar to that of single-mother families.
In all such cases the mother has to provide
for the family and so has little time for the
children who are often left at home without
anybody’s control. Divorce is widely viewed
as a stressful life event. The most influential
factor seems to be the exposure to parental
conflict, which was found in a review by
Amato (37) to be the most significant pre-
dictor of emotional distress in the children of
divorced parents. Divorce also create adjust-
ment difficulties for mothers, who may have
raised level of depression and anxiety (38).

Girls reared in families where one or
both parents are alcoholic reached men-
arche earlier than their peers reared in nor-
mal families, and these data are consistent
with studies done in Poland (32, 39). Stress-
ful interpersonal relationships ocurring in
the family where one or both parents are
alcoholic predict earlier pubertal timing in
the daughter.

Menarcheal age of our girls who report-
ed long-standing parental illness was higher
than those in girls from intact families, and
this was the case even when the number of
children in the family was held constant. The




extent of family disruption depends on the
seriousnes of the illness, the family’s level of
functioning before the illness, and socioeco-
nomic considerations. In some instances, a
major illness brings a family closer togeth-
er; in others, even a minor illness causes
significant strain. Long-term illness, even
in the most stable and supportive families
brings changes in family relationships. We
can speculate that long-term illness in our
sample decreases the socio-economic status
of the family to such an extent that matura-
tion of daughters was delayed compared to
intact families, or that positive family rela-
tionships, lack of parental conflict in chil-
drearing are related to later age of menarche.

The most obvious difficulty confronting
a researcher is the presence of a number of
socio-economic factors, such as urban/rural
residence, family size, educational level of
parents, which influence maturation greatly
and mask the impact of psychosocial factors
(40-42). Toromanovi¢ and Tahirovi¢ (43)
have examined the effect of socioeconomic
status on the age at menarche of girls in FBH
and found that maturation in girls is heav-
ily influenced by very significant inequali-
ties in social and economical conditions
in the region. This is the reason why most
of the studies presented pay special atten-
tion to comparing ages at menarche of girls
from dysfunctional families with those from
normal families with comparable socio-eco-
nomic levels. Results of our study showed
that even after adjusting for these variables,
girls from dysfunctional families had earlier
menarche than girls from intact families.

When the size of the family was elimi-
nated we found that girls growing up in dys-
functional families with one child and two
children had earlier menarche than girls
who were not exposed to such dysfunction.
In contrast, in dysfunctional families with
three children the low standard of living
prevails in delaying maturation.
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The present study showed that girls in the
groups of single-mother families with one
child and two children had menarche sig-
nificantly earlier compared to those from in-
tact families independent of the family size.
However, the third child in a single-mother
families decreases its socio-economic status
to such an extent that maturation of daugh-
ters was delayed compared to intact families.
These data are consistent with the study by
Hulanicka (32).

In addition, maturation was found to
be earlier in girls from dysfunctional fami-
lies then in their peers who grew up in in-
tact families after the influence of place of
residence and sibship size was eliminated.
The influence of family disintegration on
age at menarche is evident independent of
parental educational level with girls reared
in dysfunctional families reached menarc-
he earlier than their peers reared in normal
families. We can not explain why girls from
dysfunctional families whose parents (moth-
er or father) had a vocational school degree
had later age at menarche than girls from in-
tact families, since girls whose parents have
lower degree of educational level had earlier
age at menarche than their peers from intact
families. We may speculate that in this group
the standard of living was so low causing the
delay in maturation of daughters compared
to those in intact families.

Limitations of the research

Although this study had a number of
strengths (e.g. national sample, the evalua-
tion of the effect of psychosocial stressors on
the age at menarche after controlling for so-
cioeconomic variables), it also has a number
of limitations. The exact time or the dura-
tion in childhood when father absence oc-
curred was not specified. Furthermore, the
presence of the psychological problems, par-
ticularly depression in mothers, an exposure
of girls to unrelated adult males, especially
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stepfathers or mothers’” dating partners, and
the quality of the family relationships, espe-
cially the father—daughter relationships were
not investigated.

Conclusion

The present study indicates that girls from
dysfunctional families experienced earlier
age at menarche than their peers who grew
up in normal families supporting for the
evolutionary model of pubertal timing link-
ing stressful family environments to earlier
puberty in girls. Comparing ages at men-
arche of girls from dysfunctional families
with those of girls from normal families with
comparable socio-economic levels we have
eliminated the effect of socio-economic fac-
tors, which influence maturation greatly and
mask the impact of psychosocial factors.

What is already known on this topic

These data are consistent with past research showing that fam-
ily conflict and father absence contribute to the prediction of

menarcheal age.
What this study adds

Comparing ages at menarche of daughters from dysfunctional
families with those of daughters from normal families with
comparable socio-economic levels we have eliminated the effect
of socio-economic factors, which influence maturation greatly

and mask the impact of psychosocial factors.
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